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98 R ) B RS H 18 Cd Wil 510 T KRR ) & 0% Cd Wl R 22 57, F 3 0 18 Cd R Be & &1l
S, ZEREW OKREAEFTW 2 F L HAME Cd & EBITErBE N . WY RA RS Cd = FHN 0.47
mg/kg, 58 M4 0.36 mg/kg, [f—FME Cd AKF T v J 1A A Cd & itbm TR M., X
VeI, B E SN Cd e BE By 34 I, K R S A ) S ISR s FRE B 3, 24 IE Cd W EE N 1 mg/kg AT
KB KAWL 47,11 g/ pots T 488 F 7K A A= Wy o 522 30328 9 184 Jon 4 e 34, (P45 b 3 M) 22 B AN b 35 (P >
0.05), 2 A E K RERER A3 76 22 it AR Cd 7 s 5 B AR Cd ¥ 5 1 18 00 107 385 0 o o 4 43 A R AT g R > 25
M>A5E >Rk, Hg b e m T 50 | I vb Je K R 1 Cd BRFHE R 51.71 pg/pot, B YE P Cd R H#
7 42.56 pg/pot,2 Fi £ 1 s FM KR Cd B AL X Lb 4> BE M 43 B3 0 1.45,1.07 £%. [EH S HT R v
e FI 5 HFE K Cd AR Y L3 Cd %4 I FHE 43 R 2.03,3.14 mg/kg, KRR Cd AWM ZFRRRAE & +
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Abstract: Alluvial sandy soil (developed from river alluvium parent materials) and purple clayey soil (developed
from purple sandy shale parent materials) with similar available cadmium (Cd) content and different parent
materials were selected to conduct pot experiments, and to study the difference of Cd absorption and accumulation
at different growth stages of rice under Cd stress conditions in different parent material paddy soils, as well
as to calculate the critical value of soil Cd environmental safety. Different concentrations of exogenous Cd (0,
0.5, 1, 2, 5 mg/kg) were added to the soils to simulate the Cd contained paddy soils. The results showed
that the available Cd contents of the two soils (alluvial sandy soil and purple clayey soil) were the highest at
the tillering stage. The average content of available Cd in alluvial sandy soil was 0.47 mg/kg, and that in
purple clayey soil was 0.36 mg/kg. At the same level of exogenous Cd, the content of available Cd in alluvial
sandy soil was higher than that in purple clayey soil. For alluvial sandy soil, with the increasing of exogenous

Cd concentration, the total biomass of rice increased first and then decreased. When the concentration of
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exogenous Cd was 1 mg/kg, the biomass was the maximum, which was 47.11 g/pot. While the biomass of
rice in purple clayey soil increased gradually, but the difference between the treatments was not significant
(P>>0.05). The contents of Cd in brown rice, husk, stem and leaf and root increased with the increasing of
exogenous Cd concentration in the two soils, and the overall distribution characteristics were root=>stem and
leaf™husk™>brown rice, and the Cd content of alluvial sandy soil was higher than that of purple clayey soil.
The average Cd accumulation of rice in alluvial sandy soil was 51.71 g/pot, and it was 42.56 g/pot in the
purple clayey soil. Compared with the tillering stage, the Cd accumulation of rice in the two soils increased
by 1.45 and 1.07 times at maturation stage, respectively. Regression analysis showed that the critical Cd
safety thresholds for Cd-exceeding soil were 2.03 mg/kg and 3.14 mg/kg in alluvial sandy soil and purple
clayey soil, respectively. The absorption and accumulation characteristics of Cd and the critical value of soil
Cd safety were significantly different among different soil parent materials.

Keywords: soils with different parent materials; different growth stages; rice (Oryza sativa L); cadmium

accumulation; Cd safety threshold
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P GE Y E R R e . KREEIRE W
WEEY . & A4 60% M A T LIRE K b £ &5 [
IF, 7K A8 B IE 52 o8 W Cd RE ) BB B R 5248 2K AE
P, REK Cd AR KK 5 H AR, FEH Cd 15 943h
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FET . PRI AR R 5T 18 FH 18 T i 1X 2 ol g8 g+ B BT
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. oM/ CEC/ AR Cd/ 4 Cd/ FOhL 5
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(g+kg ") (cmol » kg™ 1) (mg kg ") (mg « kg ") (<£0.002 mm)/ %
MR 6.32 34.2 26.10 0.08/0.07 0.32 21.56
KR H 7.90 27.8 35.68 0.04/0.04 0.21 30.25
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d Al AR Cd 43 BEW EiRER R A

0 0.0940.01Aa 0.0740.01Ac 0.08+0.01Ab 0.0740.01Ac

0.5 0.2240.02Aa 0.1640.01Ac 0.2040.01Ab 0.1840.02Ab

e 1 0.360.03Aa 0.25+0.02Ad 0.34+0.04Ab 0.28+0.04Ac
2 0.5740.07Aa 0.4340.01Ad 0.5440.02Ab 0.4840.07Ac

5 1.384+0.10Aa 1.094+0.02Ad 1.324+0.03Ab 1.1940.03Ac

0 0.0740.01Ba 0.0540.02Bb 0.0440.02Bb 0.0440.01Bb

0.5 0.16£0.03Ba 0.13£0.04Bb 0.13£0.02Bb 0.102£0.03Bc

£ e H 1 0.28+0.06Ba 0.2340.01Ab 0.2140.03Bbc 0.1840.04Bc
2 0.510.07Aa 0.45+0.05Ab 0.40£0.02Bbc 0.3740.06Bc

5 1.18+0.08Ba 1.0240.06Ab 0.9240.07Bc 0.8140.05Bd
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Jn (P <20.05) fH 44 Cd #e % T 1 mg/kg B, K
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Bl A AMIE Cd B i RGN, 7K A 2R W) 1 A 38 W 1 I iy
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WK 2 mg/keg W, KL B e KAEY L, 48.13
g/pot, B FRIE N 10.1% .

£3 MECATEMKBEHNEHEMN A : g/ pot
SME Cd/ NI ESai
(mg+ kg 1) E30s A5 ik sVit/h EL A5 ik By
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5 20.3340.90¢ 6.47+0.60a 12.7440.33b  39.5541.29d 25.7840.79ab  8.00%0.67a 11.50+0.68c  45.28+1.88ab

VE < B [N 5 R 2% 45 A B 2% 5 .35 (P <20.05) .
23 AEAEBFHABEBLCAESENTK

P& 1 AT Bl KRR AR A R AE K T v e K
IR AR Cd S 280 ARG TR B3 7e 5K
KB 5 BE WA L, UK AR R Cd & &

BN 2.1% ~13.7% (& Ta) s 6} T4 KRS . HAR &
Cd & b A= & W0 24 LB R G R 22 TRy
B FE TR R 2 B A%, 5 43 BE I AR LE L B K R AR
Z Cd &R 18.5% ~33.1% (& 1b), /KFHAFH
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REGFHEHB 2R, £ 2 F H3ERA T, 83 4R
Cd & SRKCdEREXNMNERIUGHRE. HEK
B2 FRAE(GB 2762—2012)M0) i 15 BB >k Cd
PR 0.2 mg/kg [CA R, HE S 2 Fh L3 Cd

LAl FAE . W N 2.03 mg/keg, LR H N 3.14
mg/kg, 5 T B Z AR (H]/T 332—2006) " JL5E
BOBRERE . At AT UL, Cd X 7K RS B4 A A st I 4
BRI AEAE 3 2

R4 BEBHPKEEKCRERE B pg/ A
BHERA SR Cd/(mg + kg™ SPBEM R I Y

b e

S

11.81+£3.13Ab
19.29+2.19Ac¢
30.78£5.29Ac
39.05+E5.74Ac
51.19+6.29Ac
18.65+4.53Aa
20.01+£4.87Ab
24.1048.28Ab
32.2146.23Ab
38.14+£7.91Bc

19.62+=5.68Aab
30.60£3.70Ab
45.00+6.71Ab
58.55+3.98Ab
84.76£9.72Ab
27.0545.62Aa
32.49+4.32Aa
39.8549.57Aa

48.90412.08 Aab

62.09+£6.01Bb

19.954+4.18Aab
35.75+6.56 Ab
51.8043.60Ab
67.624+6.12Ab
95.474+13.90Ab

25.40%3.59Aa
37.42+6.91Aa
42.67+7.06Aa
51.94+6.33Ba
74.1049.48Bb

22.57+£3.69Aa
49.0347.95Aa
73.13+5.88Aa

101.16£12.58 Aa
127.08£9.53Aa

29.331+7.49Aa
38.44+6.53Aa
53.186.50Ba
63.57+11.25Ba
91.37+£9.97Ba
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B3 4MECdS5HKCIESBERLE
3 Ww
H4Eh Cd WA L SR G, R
HIE A& A P, Cd ZE ANl BE T+ 3 h A2 e RS A
iS5, AR, A RS Cd & &g S
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YA R 22 5 . IRIR 25 R R L Bl KR AR
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KA B, + 38 S AR SR A (Eh) BRI, 4 3838 J5 AR
e AR Cd & FEAREY . OR TR B v
FHEA A Cd & RE7E A AL F AN, X AT RE T
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FEE X Cd ik AR 2 KU I 4
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B A R AR B 2 W AL L DA i A )
A REREAR . PR 52 0 6] — SRR Cd ¥R TR, %8
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A e 1 R e B e ZEAIR Cd YR EE AL PR (0.5, 1
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J PR AT BB AP Cd i B AR, X 7K A AR K = A
— R D KRS R L Cd M 3 T 7 A L R R
T8IV I O R AT AR AR, T I Cd 1 7 T E
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(14 J R AT RE S 42 U A S 1 pH N CEC 2 T
138 Cd WA ARE  BEAR Cd X KRR 3 E R,
KA 3 R 38 o MR A 5 AR N G R A ik A N
B W R Cd s B8 J5 FR AR R b 3 1) R B B e
) 25 RIRERL T B . AR A R BOR KR A5 ER AL
Cd Erm B AMIE Cd e B /Y 3 i 3 i, R 6] #6467 Cd
i 28 S W RN 3R R AR > 2R > 8 58 >
FERLCE 1B 2)  RIAK AR Cd K A7 76 TR
VRS F T AS S22 bR v, G RS2 /K A 32 3005 4 )5 Cd
AR 2R 026 K A L 5 HR N R 1A L 2 R R S A
B BUARE B K5 F 48 6 W BRI T A HLR 4 11
PURUT SR, X5 Li W X KB Ras R —3., K
RGO F B, 1 pH L CEC, SOM 45 it 1 #
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oK B A48, CEC 5 it v 45, Jot b DA o7 o 21 5 T %8
e H 48 SR D s B R MR, DL 2 s 1 AU S
WA RLA R L Z T R 2 A Rk A DY T R
A R N E= AN N o A Y -9 R ARSI X I 2
FuL g, CEC & i, R 3 J L X ke 2 AR TR
B 448, 5208 KRS 25 30 07 Cd & 2 4 IR AIK T v
Ye KA (B 1.2) 3k & i T 4008 3 pH .CEC K &b
B A BT R . 2 P BRI R oK RS 25 Cd
B AR S BRI v (R 1) A3 LR DR AT e Sy 4 e
15 KR DR A R I X 5 A I R R R F2 3
WA 2 TR WA £y L B B ) 5 30K f: Cd A A B
SR AR S KRGS T bR R 25
FPRLIE RS K R AR A P &8 43 Cd B Z 5% 88 E kP ki,
FEGZA I Cd & &m0 e A S g
KBRS AT B TR S5 R, [FI A, 2 Rk 4
IKAG A AL (AR 2R A58 REK) Cd & i AR R A
X T BB 2 PR Oy 2 8 6 gk e v ) ] v K E TR L K
TE B AL PR AR T /KA XT Cd Ayl ™ , [6) it 8 4 )@ 78
KR8 o A7 e 5 A Sk TR, KR 45 A
Cd & & 8 1A 2 EATK .

ARG HRIE  HE Cd Z A2 FHE 5 L3 pH,
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